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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)£3 Responsive to communication(s) filed on 05 January 2005 . 
2a)S This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-18 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [3 Claim(s) 1-18 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)Q None of: 

1 Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1 ) Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) □ Notice of Informal Patent Application (PTO-152) 

Paper No(s)/Mail Date . 6) □ Other: . 

U.S. Patent and Trademark Office ~ - _™™ "™" "~" ~— . . 

PTOL-326 (Rev. 1 -04) Office Action Summary Part of Paper No./Mail Date 022305 
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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

Claim 12 is rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way 
as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

Amended claim 12 recites the limitation "the amount of said precursor 
is higher than said second precursor". Such limitation was not described in 
the originally filed specification as explained below. 

The term "precursor" is well understood in the semiconductor art as a 
starting material that is used in a process for depositing a film. For 
example, silane (SiH 4 ) and oxygen are precursors that are used in a CVD 
(chemical vapor deposition) process for depositing a Si0 2 film (reference to 
Bao et al. is cited in this action merely for the purpose of showing this fact). 

The subject matter of the amended claim 12 is now directed to a 
process in which the first precursor (i.e., starting material) used in the 
deposition of the first portion is higher than the second precursor used in 
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the deposition of the second portion. Pages 2 and 6 of the specification as 
originally filed disclose the first portion has SiCH3/SiO area ratio which is 
higher than the second portion. However, SiCH3/SiO is a ratio of SiCH3 
component and SiO component in the deposited film (i.e., the end product), 
but not a precursor that is used in the deposition of the first portion or the 
second portion. Furthermore, page 8, lines 14-18 of the pending 
specification discloses that the amount of precursor is reduced for the 
formation of the first portion 203, which contradicts with the subject matter 
of claim 12 as now claimed. The amended claim 12 is therefore rejected 
under 112, first paragraph for introducing new matter. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in 
this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 6-9, and 13-18 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Uglow et al. (US 6,251 ,770 B1 of record). 

The rejection is maintained as of record and is repeated herein. 

With reference to Fig. 8A, the reference teaches the claimed 
invention in that it discloses a method for forming a dielectric layer 
comprising the steps of: 

providing a first dielectric layer 102; and 

in-situ forming a second dielectric layer 204 having a first portion on 
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said first dielectric layer and a second portion on said first portion, 
wherein said first portion has a first dielectric constant higher than 
said second portion has and said first portion comprises carbon. 

See col. 7, lines 1-32 in conjunction with Figs. 8A-8B for the 
disclosure of the dielectric layer 204 having a bottom portion 
(corresponding to the claimed first portion), and a topmost portion 
(corresponding to the claimed second portion) of carbon-doped silicon 
dioxide (SiOC) with high concentration. The bottom portion further 
comprises a lower portion of un-doped silicon dioxide and an upper portion 
of SiOC with low carbon concentration. The un-doped silicon dioxide is 
known to have dielectric constant of about 4.1 (col.1 , line 37). The SiOC 
topmost portion has dielectric constant of about 2.7 (col. 7, lines 10-11; 
lines 29-31), lower than that of the bottom portion. Note that, although the 
reference is silent about the adhesive property of the bottom portion of the 
dielectric layer 204, such property is held inherent because the bottom 
portion has either zero or very low carbon content, absent evidence to the 
contrary. 

For claims 6, 7, 13 and 14 see col. 2, lines 40-42; col. 4, lines 55-57 
and col. 7, lines 1-11 for the claimed in-situ forming step comprises PECVD, 
and the deposition having a first precursor (i.e., no carbon or low carbon 
concentration) for forming the bottom portion and a second precursor (i.e., 
high carbon concentration) for forming the topmost portion. 

For claim 8, it is inherent that the un-doped or low-doped silicon 
dioxide portion of the bottom portion has a hardness higher than the highly 
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doped silicon dioxide topmost portion because un-doped silicon dioxide is 
known to have mechanical strength larger than that of carbon-doped silicon 
dioxide (reference to Andideh et al. is cited to show this fact but not used in 
the rejection). 

For the structure claim 15, absent evidence to the contrary, the upper 
portion of SiOC with low carbon concentration of the bottom portion is 
inherently having dielectric constant around 2.8 to 3.5 as claimed because 
the dielectric constant of the dielectric layer 204 decreases from 4.1 (un- 
doped silicon dioxide portion) to 2.7 (topmost SiOC portion) as the 
concentration of carbon increases from zero to a predetermined value (see 
Figs. 8B), hence the claimed values from 2.8 to 3.5 must be reached before 
the dielectric constant dropped to 2.7. 

For claims 16 and 17, see col. 4, line 40-42 for materials of the first 
dielectric layer 102. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the 
basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4-5, 10-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Uglow et al. as above in view of Lee et al. (US 6,663,973 
B1 of record). 



Application/Control Number: 10/722,394 
Art Unit: 2823 



Page 6 



The rejection is maintained as of record and is repeated herein. 
Uglow teaches a method for forming a dielectric layer as described 
above. 

The difference between Uglow and the claims is that while Uglow 
forms the dielectric film 204 having varying dielectric constant by increasing 
precursor gas flow so as to decrease the dielectric constant of the film from 
a high value to a low value, the claims call for a decrease in bias power 
from a high value to a low value to effectuate the same. However, Lee 
teaches that precursor gas flow rate and power level have profound effects 
on the dielectric constant of the film. That is, under the same flow rate, 
increasing power level will result in a film of higher dielectric constant. On 
the other hand, under the same power level, increasing flow rate will result 
in a film of lower dielectric constant (col. 16, lines 15-26 and lines 63-67). It 
would have been obvious to one of ordinary skill in the art to modify 
Uglow's process by, while keeping the same gas flow rate, executing the 
chemical vapor deposition under high bias power for forming the bottom 
portion having high dielectric constant and then decreasing the bias power 
for forming the topmost portion having low dielectric constant as taught by 
Lee because employing alternate methods recognized in the art to achieve 
the same result would have been within the level of one skilled in the art. 
For claims 5 and 1 1 , see Lee, col. 20, lines 5-33 for the plasma chemical 
vapor deposition utilizing high power that would be produced by high 
frequency radio frequency (HFRF). 



Response to Arguments 
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4. Applicant's arguments filed 1/5/05 have been fully considered but 
they are not persuasive. 

Applicant argues in the Remarks that Uglow does not disclose the 
first portion of the second dielectric layer comprises carbon as now 
presented. Applicant points out at col. 7, lines 3-5 and lines 19-21 of the 
reference, arguing that substantially no carbon is provided at point 230 
when the deposition of the second dielectric layer 204 begins, hence the 
first portion of the second dielectric layer 204 contains no carbon. 

The Examiner respectfully disagrees. Since the claims do not define 
the manner of which carbon concentration is distributed in the first portion 
of the second dielectric layer, the bottom portion of the dielectric layer 204 
that includes un-doped portion 230 and carbon-doped portion 232 (see Fig. 
8B) reads on the claimed first portion as now recited. All that is call for in 
the claims is a first portion comprises (emphasis added) carbon without 
delimiting the boundary of carbon in the film, which renders the 
aforementioned bottom portion including carbon-doped portion 232 
anticipates the claimed first portion. 

As for the issue of the adhesive property of the carbon-doped Si0 2 
layer, applicant fails to provide objective evidence to rebut the Examiner 
assertion. Mere arguments of counsel cannot take the place of factually 
supported objective evidence. See, e.g., In re Huang, 100 F.3d 135, 139- 
40, 40 USPQ2d 1685, 1689 (Fed. Cir. 1996); In re De Blauwe, 736 F.2d 
699, 705, 222 USPQ 191, 196 (Fed. Cir. 1984). 



Conclusion 
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5. Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE 
FINAL See MPEP § 706.07(a). Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to 
expire THREE MONTHS from the mailing date of this action. In the event a 
first reply is filed within TWO MONTHS of the mailing date of this final 
action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory 
period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the 
mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the date of this final 
action. 

6. Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Trung Dang whose telephone 
number is 571-272-1857. The examiner can normally be reached on Mon- 
Friday 9:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Olik Chaudhuri can be reached on 571-272-1855. 
The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained 
from the Patent Application Information Retrieval (PAIR) system. Status 
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information for published applications may be obtained from either Private 
PAIR or Public PAIR. Status information for unpublished applications is 
available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). 



Trung Dang 
Primary Examiner 
Art Unit 2823 



2/24/05 




